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(54) MAGNETIC RECORDING MEDIUM AND MAGNETIC 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a magnetic 
recording medium for high density recording that is 
excellent in thermal stability. 

SOLUTION: An in-plane magnetic recording medium 10 
is provided with a first NiAl base layer 2, a second CrMo 
base layer 4, a CoPt ferromagnetic atom rich layer 6, a 
Ru magnetic coupling layer 1 2, a CoCrPtB recording 
layer 1 6, and a carbon protective layer 1 8 on a substrate 
20. The magnetic coupling layer 1 2 brings about the 
exchange coupling force between the recording layer 1 6 
and the ferromagnetic atom rich layer 6. Since 
ferromagnetic atom concentration in the ferromagnetic 
atom rich layer is higher than that of the recording layer 
16, the exchange coupling which acts between the 
ferromagnetic atom rich layer and recording layer are 
enhanced remarkably. It is possible thereby to provide 
the magnetic recording device that is excellent in the 
thermal stability and in the recording stability over a long 
period of the magnetic recording medium. 
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T-r-5S:tiAS*ofc„ L*^Uft#6. *9gg©tt*uef* 
^<*r«. !BiaJiK:±iB^»0!e5^^«)riB^Jlcti©ei4 

mi-V9*mt <om tc t tcm&nwm < /ta>. ir 
/hftBMfcsiEfliift-c* o ft#e> fe^5>sf tcsi^jamffi 

»ttfl:*t>fc6-rc *JMBK*»t»-C». IB 

Ma. _hlBSs;&lJ&I©#-CC r ©iiW?r«fc *) — Hffiit^ 
* S*tf4M^«B*^tJC £*W 35 
[002 6] *«M©*'l ©SS«©?S^B^^f*ti. $ 
6(C. £«£. ««±(C^$n/cTifea£ ; Sr«AP 
-5. C©iS^. TJMiKUBKttM^y 

TJMtt. CrfKiJNi. X 
tt. Cr^KBN i^*>6J5fiR3*i»S. Cr 
^X«N i eTC^W^-CCC r , Ti. T a . 

V. Ru. W. Mo. Nb. Ni. Zr$fc«Al^ 
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lg2#fi8ttB4. -e*x6©R3K:tiKU Eftft©ft{b& 
&lftCc£3£{b£tf£B£{b£5£{bB 4 C©t§ 
^ 9HBttflHF!/9?mt. J*2#Ktt«K:*tLrft« 
©ffftf *«iS»«tcttW*W6h*. J*2#ftttft 

eftft^ftotrnfeeftastift 
s. *»**stt«E»ii(Wi. ftfb££ttft(cj:9. taft 

[0028]^ 1 ©MHS©ftftlBftJgtt 

*«4. m2#N8i4B4. **i6©iB«:ttft-s-*ft 
2ftfflsu*fy e&j&rtr*. c©t§ 

nemo* vvz-maL. 02 k «• u rss 
©a«Brs«is»MKffi»rfw6ns. ft2&ftttft 

y 9 ^fttt. ±fBSiJ114M^ U >^I4H C*tt**ft 
l»Tftftl,»a. *fe£ft£©«ftCftJft{*K. m2Si 
ftttlff?- » ^®«:«t *) . «fc 9-Bft* 

[0029] #ftft©ft2 ©ft«tcfi£*.«, iSMIBftgl 

li. ±ET»B4JLIEIB»ft4©mTTJW«Cftt,T 
SPflEU ftftttttttfefeftftSti. T8!lB4sBftB<i:© 

«ff ibb*iw -s tc&<Dm-mmmmm t . _li at aft 

ft 4±faftflSB§iSgB 4 ©BK?9«ErS#SBMt« <fc * 

JbETftft®ElRlliK:*ttS«TfllHI4©ft3&*. ±tBSB 
ftft©BftfticiW 4 tS^-BB 4 ±iBTiftB©iBlS]ffi«: 
4JW*«mBH4©ftJ: 0 fe/hS 4**Sti1-«» 

[0 030] *&w<DffiMmmm* . TtfeB4iBftB 
4®ntcftfttt^»6^iiSdn&«miBRnftft«^ 

fiSLT. ftTOIHHSft&~FHbft&©«?IMI&©ft 

ftftft iTttUB 4 (DWHtmtom J: 0 fe/hS < 
J:9KWWl/Tl»4. *fe*fe?Nfll|IKftfCj:9. T* 
A i = I (a, -a, ) /a a I x 1 
vm&Ltci.ZtCA 1 >A2©ftft*«fe"rct*9f* 

fc/cu ( i ) swc*h,»-c. ib# i i itmnm* 

m-T. -ftfc. «mSHH©3^vy^tt. ftftOft^jS 
SUTftftSiifcftft#©&B©!¥®©te^HB©M«: 

iBH-r*. ft^raraftftB±a>6#ftftB* 
^•i/-cisftr*c4*>6. §aftB©SBfti*fe«. ieftJi4 
ft^nnnffii4©«miBPH©ft(ctt9rs. — ft 
^ram&mmcDtiBfamt. tei-mmtMmM t rtfta t © 

&?nft©&«:83r*-&. JbE©J:5fc. MmUMBIfiE 
B4T*B4©ra©ft^RSJfi3©SXv??A2£, IBft 

ft<bTftft4©m©ft^nmi© s^T^Auo t>/h 

S < f -S C itc J: 0 . ft^fSftftSEB^IBftB©^- F 
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*JMilE»ft&©ra©tt*ft*MMn3ft. 5Bftft©feS 
ftftft* ** 5 BAIHmE«««©ftf tSSCf bft 4 fttt 

«:. ft»tttm*fc»jS3*i-cc»4fcat>«:. iaft)i©?s 
ib*3Sc3e<bs-e*ci*j-c**. -rat)*, timnmni 

fi»B. TJSftifiE«ft4©iai©»T-ffirtt*>ft«mB 

B©m*«fpr*j:5K:ffffl-r*i/- F»iur©ft 
fttcan*.. Eftft©HKb«s(c£<bd«««tt«ftL-r^ 
10 *. Ifc^^t, *$&ft©&ftBftftftK. IBftBK:^ 

jsS3tifca/h<cS6E*5Sc3etcfi^-r*ci*tt?*s© 

ftftflBH«*Jlft^tr*C4#t?#*. ^»fttc45 

t>r, rttflBHj ttt. Ei«iiB«:*w*«mBft*ft 
l!frr£fc©4T-5. 

[0 0 3 1 ] *fc. ^ftft©ft2©ftft©ftft3Eftftf«: 
tt. ft?niWHKStc<(:OfiftS©ftftA«. IBftft* 

ft»"cfti«Lyfcft^J:»)fe*fcs-e*ci#-c*s. * 
©fcfe. iBftft£iSm£K:tS$i£IBft-rsc4a5-c£.& 
4it>(c. ft»LfcflMR©«Sf3ttt«cftti-cl,>4. 4 
20 fc. tS^P B 1PBPSjl«. ft«l4tm*»i&ft«S4i-CC»* 

©r #ftttft L/ r ftft*£©nr£iltttftft sWEftr---. . 
■rs. *ni5>*. «Tnn9asft{xeft«©efb«jc]e 
fb-r*»*fewr*. fBftJS©«a^^ti^s-if-2>/cs> 
«^-miHineft4Cftft4©ft?ffiiR©%>(7 9 

^*ftftS-&ti«J:l>. ^T^PIiaSftiiBftBt©^ 
^FS©5^vy^^ffi«S-a-^/c*tc«. T 
ttfeJliU-C. eira©Effltt€Mf)r*~*£&6tC> ftft 
?S**iff 6txS J: 5 «eEftft©ttMlft(ciEi4tft«ft 
■^4Tift»*ffll>*i«J:(,>. IBftft©^^*ti 

30 ^$ti-sfceio{c. 4mmiiiaEft©ijifttt^ft«iHftb 

[0 0 3 2] 4cf^©ft2©ftft©ftjt(Gftli»(C«5l» 
r. Eftft©iE|filft(c45lt&ft7-nn«a. . te^fflffi 
Sffift©tt^lfflft*a 2 , Tiftft©ft7nft«a« <b 
L. IBftB4T«feft<!:©ra©tSTraiiS©5 5^A 1 

mf&^mmsmi t rmm t ©pa©tSTraps© 

» ^A 2 4^35 
0 0 ( i«l^fc5*2) - • • (1) 

lHt«Sf, Ti&«4>6Cftft«ftft©Ei$)-rft 
40 fi6ftS-»4Ci3&s*S. 

[0 0 3 3] TiffeB <b IBftB 4 ©tS^g^tt* J: 0 —ft 

*ft5&»KB, tt-T-nHftSft4eftft4©m©&?' 

IB»©5^-7??. SO'. eftft4Tftft4©m©ft?- 

nn©s^7?^-en-eti5K£Vi(cftftr^c4^ 

SSL<, -e©?cfe(Ctt. ±IB5X-7"^AlSc;A2 
tt, A2<A1<10. 25. ISUf. (5/10. 2 
5) < (A2/A1) <l©Blft*Hft«Cft£-r*C4 
WJU>. (A2/A 1 ) ©fit*. *3{PiftH«:-rti 
«. T*B4iBftS4©ra{ct&^©g#*.&4#tc. ft 
so flHlftHft«-c*©»^©ft*ft«!jtc«aLr. Tift 
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^sfsJiJi£»jjS3-£c4#-c#£. cntcto. eft 
B©^#*<t9-B%*:£tf.5c4*<T#£. 

[0034] *#BW«c*jl»"C. «miBRSflSJIB. IBIS 

t fsmmvmvmr © t ^ k« ^jamM^ttx * * +* 
[0035] *mio&2(Dim<o®s82&immt. « 

Ms 2 4Ufc4#K:. Ms 1 >M s 2 ©W«*Stffc"rc 

t*«sa*n.». *©fcjwctt. timvimsiiicdsti 

©IH©Saft*§&**Efc*f*3tt*c£**-C*S. HI 
8 £^ U/c6S*§^tt©i*i=r. IBHai 4fiHKb££fbHtt 20 

3S-£LT*$<3. c©3£8£S^tt. lBfa»485{t3?5£{bJl 
4>©C oJl^±#RuJIR^-*^l/r«-f-1Wt*»af&L 

*TC»*fcaMc. EfMf£tt^ffim&l©£!ftti&ft 

©&&tir&ftj:9<>*ttftii/?i ! >&. ■£©/<:&. iistc 30 

[0036] tt?fflH«aMtt> Co. N i 

U<»Fe*£tr££*&JB5SS*i»*. *fctt. C 
o. NiSteBFei. ft^l. Wfc. Pt. Au, 
Ag, Cu, Pd&4*©J*:&IS4£$tf^a>&JftiR3 

[0 037] *3WICC*jl,»Ttt> tt?-|BIRinm(Cffil.» 
**mRO t iW*»HS , r*C4K«fc»3. iBI?:Jt©6TO 40 
ZUFIBttll itSTKIPSiSMJl 4 ©ra©£»S^J Zfflffl 
t4Cimi. HI 5(c^-r<fc^K % ftTfflNORK 

»©■»#»< tt*4Biw©fi^aai*u leu* 

it< T*4&ilUB4&^|lSSgB4©IH©£»i££;*J 

i§«*>6f*i«. tt^Hsa»©wttf 9 . 0 nm* 
jB a -5 4 , ttT-nanmsEni tnmmt ©m ©£&&£ 
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nseaus 4©iB©«-?»£tt**B# UTiesyi©«is 

KiM©«ffl«j&cfleiMi tte*mmwmm 4©fg©£ 
gw^©53W*'< 5 >*ii<jf*3 ts^-ra 

R§l@gJl©MJltt. 1. 0nm~9. Onm^L 

[0038] *§m<DMi2<Dmm<mmmimic*s^ 

o) ^ifti(/fc^KLr<tC>. C©C o££«Ctel,> 
Ttt. Co ICC r. Pt, Ta, Nb. Ti, Si, 
B. P. Pd, V. Tb, Gd, Sm, N d , Dy. H 
o. IKBEu, Xtt*tt6©lH*£*>tt*£#» 

[0039] C CT*. IB^BfC^PA (C r ) *£tf 

4. co^fttufcisatt^ (Otett?-) ©imkew 
x«&wa5«: c r <Dm$s>9t*Km- * c 4 **-e # * . 

l2»)l*iC|EK:Ta. Nb. Ti. BfKBP, X« 
*ft6©7C*©iIE*£tott*£tf£. C r ©{I#T#[£jt 
Sia*. C©flWrec«fcoT. BBEttlKF-FBoafflWWiEff 

6rci«*r**. Sfot, c o c r ^K±ia^»n!Bj 
*£tfe«W«c:4^i!li©*^HIIM*«*£fo-e"C 

imm^mmicmm u ft ✓ -f x* »*. 4 e & -c s s . 
[0040] *mi<Dm2 <DWt¥bm$&Bimm*tc*si> 

T. TifcBtt. Witt*. CrfKBNi, Xtt. Cr 
< BN i ^£*>6JBl«L»*. C r £^XttN 
i^feK. «7C*W^fCCr. Ti. Ta. V. Ru. 
W. Mo. Nb. N i . Z r £/c«A l «r#*^S. T 

iiB, GiiM©*SAEAi±-f>fiHFnn«iHai-rssffi 

[004 1 ] *§m<Df82 ©SS«©fflEmiBiSJi(*«Ig«: 

•S. ISB*?^. #y*/— JK+-KC2©:/**** 

[0042] *m}<DW 1 RC«H2©«li©»«iaMWI 
#Ktei>r. *e&B (^2111141) «. Ru* 
6«lSSn»S3&*. CtiKKR6r. Rh. I r. Hf . 
Cu. Cr. Ag. Au, Re. Mo. Nb. W. T 
a. V&£©SS&M. CoCrRu©J:^CoCr 
*©^S514^ ; &ffil^f'5. 5S«ttHR^-y ??»4IE» 
@4©K©2^itg-^. iS«iJB4ttflSIB5iHS«4©3S» 

is^, *fctiiaiMi4awfcSc3e<fc»4©saft»^*— » 
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[0043] 1 Rvm 2 omHomsiuBmt 

-en^n. s4rdt^ 1 6 jc^tj: 5 & 

b ft^ra S ft Z> t x -r y x ;U - 3 n SS&Si 

«t. iti©sgi§©®jatBg&g&©t§£- 
{c^c^rsiBg-r^^. fS2©^©ia§ilBfl$&t*K::te 
ox fe^T-paKias© <tiB»JS £ ©rari5«cDin^*i^ 

fcli^rapggiSa) ©E8tfb#£fcK:WC£>£. *fgp 

ffl&*v v*m (stcim+mmimm) t%mmt<D 
Mm^fummm) ©BSKb^Jse-f m^mmm 

^Steters^-r*,, i/c. ^b©^{b*#@*£&.SIB 
JTCti. E4^TJ:5^^^^-fcX7UJ4^-ik = rU7*. 

#tss>j3nf#&„ co?-ft-txf 

itft^-mmffigm ) t tmm £ <ors<D^m^fr^ 
t z 1 £ i> icmtt h fc«>. £- 
m-jm&m-rcizfn-r. ttmn^wmw, x ». 1 

kOeJtLk. £?£b<«l. 5 kOeJiLh-C*(3 t 01 
8 (C^t/cfi»M©?lMIB^fttcJ:b-<r^U < 

[0044] if-mm^i <Dmm<DM5i£mm#icts\,> 
«:». m«. *s^rapss3^itc$^n.sBSi47C3g©«ii 

^, feiSJ!K:^$n^?S147cm©i!l^-J: 0 < ft 

[0045] ^i§©03 ©»««:$*.«. mMumm 
#t$>i-c. mmtmfriiBmzfttdsmmt ;®m 
mtmfrbfmzft. zmm<Dm<t&&m<t2i*:zmit 
^mmt :_hiaiBfsji£±fB?8{b£5E{bJi£©F4(c# 

[0 046] *ftH®*3 ®^<D8£l£&*IEtta. IB 
©B£?I ; 5J:5&c^j&$ttf#s„ CtiKiO, _Lj$©si 
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£5£{bS £ ©£g|*§£*5. U??14 IBiiJl 

t wmm tm zmm- ttttjsrav to* i? s^&fe^ 
-c$mt s fttcmmcmitiiK smwtK* >)y?mic 

«fc SJS^b^^b® £IB$i)l £©ra©3^g^©if Ate 

j^-c. io-g^^br^fcas?), ee*<t 4>m{cis?5 

SIBIi?:l|31-r S C £ #T » S . S? 3 ©Sg«©6£mia^ 
*K*©^ttM^ 'J y ?Bfc $ /c, » 1 OfltKCDSBAE 
io ^ift©«^£PS«:. e<bS^bJ§ £ sSiiJS £ ©P^ © 

0 1 ©SI«©fiS^iB®«» £|5I C*m*fflC»T*l«L» 
5. 

[0047] *^Hj < D^4©«i^K:se^tf > xmrnm 

1 . JH 2 *fc«03©S^{cSe558miB^*i«:£ ; ±13 
^iB^^fCtffg^rlBiaXttlf^-r -5/ca6©fiia^ y 
K£ :±IBlSMfBlSii«:%±iB^^y F(C*fL-CliSti 

rsfc«)©^ai^g£ ; z^ttwssMiimmtimmzft 

20 

[0048] xmacrn'} mmEimmt. m&mic 

&fttcw.mmM#zgmi>Ti,>z>tc#>u:. s^ncctt 

SfB»£?£ttiC&tt-5„ 
[0049] 

[^^©HJS©?f^] fe(TK:. ^BjofiS^lB^^fts 
[0050] 

30 [%Nfflf 1 ] **l|§{Cfie5fi^iBfl^lft©»S 

Mvmwmz® i K^-r. ®^ib^<* i o 

»«2 0±{C > ^lTi6J12 > ^2Ti6J14. SWBcJE 
fia^S^B (M) 1 2. 121^^18, IB 

1 6 mmnm 1 8 sb««t© j: 5 tc 

(CiD^L/c. 

[0 05 1 ] itS2. 5 i nch (6. 2 5 cm) M 
7X««2 0±(C > JfH#JlTifi!J12£l,-C\ NiAl 

40 l^DCvn hn>x^^y i?^g?rffitiTX>'N-y £ y 
>^tCj;i3^Lfc 0 ftCBM^tb-CN i : A 

1 =50 : 5 0 ©N i A 1 ^^rffl^fc. NiAlIO 
BM\t 5 0 n mX'fa tc. X'* ? £B$©A r iiT.Wit 
0. 3 Pa. SAm*«0. 5kWT*-,fc. 
X^'y ^ga^BflfC. ^y^ixio- 8 PafeTF 
fcMff Lfc^fC 3 4 0 -CtCjlQl^Lfc. c©^rr©i 
J®afi«)^ 3 n m/#T& ofc„ 
[0 0 5 2] m2^ST«6)14£Or > CrMoM^f 
1^0ITiiB2±tca/P2 OnmrML-fc. 

50 htc«Mo : 2 7W%OCrMo^ai,*. mm 



(9) 

15 

[0 0 5 3 3 W.<t&J£{\M6±LX> CoCrPtBI 
tmi&MTl&mAl.te.mmenm'C&tiLLIt. Z-V 
v Y IttiC o 6 «Cr 2 oPt,2B« £r&*m^tc. 

[0 0 5 4]*UT. ^U>A>^18iU, Co 
K*Wb3cJeffc»6JbfcBOTl nmTMlfc. *~Jr* 
^KctJCo^fc. *><?*i5©iiSgUfe#£bT. 

SAm*« 1 0 0W£ U »«£ f h^O^fra* 
fi< L tclcWit. % 1 £JRTtt&]i 2 £ FMttc b 10 

tc. 

[0 0 5 5 ] ^l»-C> Httltir&fli 1 2 £ OT, R ujg£ 
01 x>^>XJ18_BtKJ10. 8 nmT^J&l/fc. £ 

-y? KcttRufcjiute. ^^?*i^®jsaaHfefH4. 

[0 056] S2x>a>^I1 4£UT©CoM£> 
SHlx>^>;*Jg8£EtflK:j&fiSLfc. f U>^ 
J18S.O'02x>>'N>X)g 1 4«> IB«JI16£®{b£ 

[0057] ibss® i6ii/t. nsft#isi©sK{fc**rr 20 

*CoCrPtB**J|l2-x>^>2ll±4JjCjWl._ 
8nm7Ml/fc. KCttCo. ,Cr !0 P 

t, , B« ^=&ffl^fc„ JSR&ftK. WfcaSEJe^blie 
©ti^HJItCL/e. 

[0 0 5 8] ftfttc. CoCrP t BEMW 1 6 ±K. 
«Mt£LT©*-#>»*W*5nmTr»JSUfc. 

[0 0 5 9] 30 
[*fc«W 1 ] J£«W£ LT. j»lRC«ff2x>^>^Ji 
L> fceWtt. 11*60* 1 £ BNStc 

[0060] [ttfbib«®mE] *&sefl i -cs^ufc?at 

SM (Vibration Sample Magnetometer) tC J: 9fi!t#fr£: 
^•5«fc^{C. IE^IfiJ©^gPfiSI?€:EnflnUTfi8{b^^raS 40 

fctt*«r«cswts5*ft»«:(S'FS-s«W3W?aE-rs. c© 

MUBrti. ttSRlJ?K:*f-rSSBfb©^{b^ (5M/5 
H) *s«*£&4j5*fiHftTir>3. -e-UT£i©M^-ctt 

C©W:J— ;l>-:7#£DS©ti. mte&OW^ 

&K2.zm\asaaM 1 6 £«ft£j£fl*e ©«Nt©ifiii* 
wt* flfctaa*atc»ft3c® t« 6 <omt<o 

[0 06 1 ] 05 (A) fcv-f^-*— :7©tfc*aB*ij* 50 
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■S". COW*- JU-^tt. IE*lRl©WWK»*E|]ttHy 

Z>. CCT. v^-jI>-:/©±!$£T^©*£K:&S 
;l/-y©tp^{cfc^-5>BSI?H«. la^H 1 6 t^MitM 

6©m©3aMS£*^sa!*»£«#H. , £L-c*n 
en-cos. z<Dmfcm-c&*>titcmsi.7 : j *i?<om 

£\ H. t til. 4 kOeT*5Ci-W*-5/c D — 

immoymm.T" * x^rtt. 05 (b) {c^-r«fc^ 
&txf y^v^t-^-^e,^, h. x »o. 

B. Mu £ (c?s«is-^@£M{b^'fbii£©w®tc^n'e 
nsyfcfcfetc, lBtiyi£J8{b£5£{bJi £©£&*§£# 

M-C^fcXBttCga^^tifcfiB^^-f X*©H. „ «4 
5 0 (Oe) ggr*5Ci*«SJnW5. 
[0 0 6 2] S6.{C> *5S^lS^i±^0!lr»6nfc?S 
«f Bflfe*I&©r£134b#II V L . BimiB««R{*©& 
3S5ett©JB«£<C*«r** (Ku • V) / (k • T). 

z&#>tc ic5. mmm i (omsnasmm-cam 1 1 r 

*ofc©K»UTtttW©««UEIWi»rtS6 5 -Cfeo 

tc«n*c&3&j»*»i. S6tc. nsfeM©MmiB^<* 

Ttt. Mrt?S«ia^«<*©lS«KIB^©BJt614*m-rJg 
«-C*-SBrt (=4?cMr • t (j**. M r ti^SfiS 
t l*J»*t*tl-etl5Vr) ) t*. D44G(im-C* 

[0063] 

^{b^^bJl©^©^^^^ x >/% > ^ -r ^ x >m > 
*J14. IBaUlRO'^g^)! (#K814H) ©WB. * 

*tc«wrt>J:i». WS^i©^W<bor. 03 tc^ 
2 X >^ >X Jl gflgft U ft* o /cfigm^ ^ X ^ 4 0 ©« 

[0 0 6 4] 

tssew 2 ] mmm 1 re. ^bs^bi 6 Rv®m.& 
1 2**n-cn— »r-3»SEbfc^ ^-ne>?:2© 

•f-3JBRSUTt»J:C». racto*. CrMo02Ti6J14 
±tc> C o C r P t BJUl «fk*3£fb*. IU>^> 
XB. Ru^lS^i^S. Cof2i>A>xl, C 
oC r P t BJH2«8{b£5g{bB . ^3i>A>m R 
um2fiSi^,iS^e. CoS4x>a>^I, CoCrP 

t BKflWRof*-jjo«aw*«As«jftK-rac £ 

CCT, miRtfm2x>^>XJB (ftB&x 
>^>X») tt. miRD c 02^{b^fblBPa©^*S 

Sr3RC^4x>/»XS 

t*. IB»B£02?S{b^{bJira©^^^ ; S:^T^ 
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fPfflSr^f-So £tc mSlCfnVtcmM^-i **4 0&C 

fci^r. i 2 tia&Ji i 6 £<Dmtc. 

[0065] 

tc&. -en h *m$mmkm.<D* e > f jmc n 
mxm K> Kmc. wsmm^v&mj&iB 8 

I9K^f„ 08«®tmiB«g|g©±ffi©0-C&>3. 0 10 
9«. 08©$*iiA-A' fCfctf£8&miE«^g6 0© 
K®0-r*^„ BfiUBK*^? Fibt, 2. ITCH 

09t»^7 K5 3il/t^bfc. C©— &S©^ 

«&©?8m-r-f X* 1 0 5 l©Xt> 

F^5 2tc«t«3l^«lllfeSn4. ^ta3§SEg©m^ 20 
v FffiiBBSlfw .X=&t£Q®iBl 1 nm(C«-afcr--G.. 
(Dia«f ; -fXi'tC40Gbi ts/inch 2 (6. 2 

oGb i ts/ci 1 ) octa^r-sM#4iBiii/-cflsm 

X*©S/N£fFffil>fc£C5. 25dB©W£tH 

[0066] mmummse o (Dimgjmzm-m-? s 

fcfefc:. j^ia^Slg6 0*8 O'C. Sg8 0%©&i|t 
TiC 1 0 0 B#fggt>fc„ 1 0 0B#lfflgii&{C. fBISUfc 

6, 2 4. 3dB©S4(H^i6n/c. Tftfc^s ± 30 

[0 06 7] 

8 0 *C. 8 0%©lg^T&C 1 0 OBtSSl^c. 1 0 
©S/NSrS'lSl/fciC-S. 2 2. 5dB©W£tH;fr# 

f#e>n/c 0 ±iai»rF-c©iB»«^z>fiT* 

[0 06 8] 

1gHB8«t££0 1 OiC^To l®M§2fl$lf*7 0 tt. 
««20±fC. ^lTifeJ12. ^2T«ke4. &ttt£JK 

?^jg7 8. mm^rn i#vmm) 1 2, tmm 

1 6 RtffiigH 1 8 &JgtttTF©<fc 5 (CD C 
K>j&f&Ltc. 50 



#§32 0 0 2-3 52 40 7 
18 

[0 06 9] i-f. i£S2. 5 inch (6. 25c 
m) O^XlSiDCvn (■P>^7 £ilg©jg 
«SK£S«L/c. 1X10 

2 0 0 *Cri O^figflQl&L/c. 
#5X*&£. i«fS#>6 v 1 x l 0" 5 PaOX^S 
£W-f£l&KS&c|B3£b;fc„ fiEKStCteor. ^5X1 
^3 4 0'Ci-Cjn^U/c. 
[0 0 7 0 ] )S0i$nfc^7^SS2 0±tc. Jiil#Jl 
Tflfc^iLT. NiAlHrMl/fc. He 
iiM^itfN i :A 1 =50 : 50©NiAl 
l>/c. N i A 1 K©MJ?&i5 Onmtiofc. £ 
^©Ar^EBO. 3 Pa. SA§*»5 0 0Wt* 

[007 i ] mz±mrmm4tLx. GrMog^ 

1 #RT«UB 2 ±tcKH2 0 n mVJ&8il,1t. * -V v 
hKBMo : 27IT%OCrMo^Bl,*. 

tt. mi ^mrmm 2 ©n^- £ mmc v tc. 
[0072] wmm&v v^mi 8 £ or. 

C o P t 2 #JITS&Ji±tCjgJ? 2 n rntML 

fc. ^--^McKPt : 17ITKfflCo£±444- 
ffl^fc. X^'?£B#©J&Ri£#£t/-t\ &AS:*»;tl 0 
OVib. W&tZ-fv hfB©raK3**< OfcfcW 
li. mi#)ST»)12©ti^i|Sl«{CL./c. 
[0 0 7 3] -X^-Cs m^&Sm 1 2 i L-T, R u)g* 
?SiSffifs^ ^17 8 ±icmm 0 . 8 n m-Cff^L. 

[0 074] %mm 1 6 £ bT. ®F«3^]©ffil{b*Wr 
SCoCrPt B)8*l^ig-^B±«:1S^ 1 8 n mt?l 
J-y? htCttCo. 4 C r 2 o P t , 2 B« 
^€rffl^fc. ^J^m*. Sll£JSTil!!J!2©i!^£ 
PHttcU/c. 

[007 5]ftt(C, CoC r P t BI2HU1 1 6±iC. 

mmmt vc(D^-^>m^mm5 n m-c^bfc. ^ 

R£ttU:> ^l^«T«&J12©«^<b|lI«-r*o/c. C 
OtC^U/c^it©^^^^^? 0*$?jgL/ 

[0 07 6] c^umnfciaf^i'Ko^-c. 
(c^-r. c©t*f y^x^-ya^toa^.t^oc. c 

©HiS^-cS53i 3 n^c^x 4 X * 4> s ggftffl i t«Jt 

#SELn»fc. ei/t. HI l*>6fe*>-5J:^{c. c© 

*sc>rc>?t. 01 l ©T^icvw^-rtz-zADtd^H 
^jkl/c c©^>r^-;u-^e.. ^ss^irssitL- 
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WciC^. &8&&m.mi. , ». 1. 7kOe 
[0 07 7] oiffc. ±IE7'a-i2^i0il4cur1S^tSc 

©^7=-* ***fi*u ^ft-en©®^ .< * *©« 
i£m8i&v : m9(£ttmMnmmmK.m?>&A,tc. c© 

5B«lEffl««*fflC>r . StSS0U2 iRWcttatf* * * 

2 5dB©*£tttt);ftSff&hfc. 10 

g£ 8 0 *a SS8 0 %<DW£Tt<C 1 0 0 BIBWl**:. 

i o ommtm&ic. imLtcm^n^LTWMT" ■< 

X^0DS/N£g>ML?c£C3. 24. 5 d B©ff£tti 
$SS£©J±i&»eK *^©iaf-f x^^fiSlfl 

20 

tOt, 112 K5*T «fc"5 K. ffime^Jl 1 2 £IB&J1 
1 6 £©§?ffi«:x>^>;*Ji7 9£fS:ttTk<fcl>. x> 

[0080] 

l$ffiW4 ] lafcWSTiHSpfcttSlfv X *©j?ij©^ 30 
««£0T. 01 3K5*TJ:9fc. *2Ttt»3Jb«:. 
EtcffilMIl 6 ®BWfc*«JE{tS*4A:»©»f bSSE^t 
■ 8 62aa f »2«SUS^Ii8 2*KW"C*>J:i». J8ft£ 

siui 8 6 ussw i -Q?m l tcmnr <om.it 

^18 2tt> |(E*W3£|3l«tcRu*m»3C&# 

i/c jg«:»l©S0£W£t/c v Mi3tc^i/fc 

40 

[008 1 ] 

cmm 4] c ©*»«■?«. m%xzm&#<DMicm<D 

IS2 0±tc, J|llTttJi2. U?2Ttt!Jf4. timiBNI 

^SH6 6 . mms-sm 1 2 . ear 1 6sc;ssi 1 



#132 0 0 2-3 5 2 40 7 
20 

^©BHKttJSH 1 !/ 9*mi 8 £R&Mtettt4*JBC» 
S«£*-y? h©nBB8*«< LTdUBLfc**. 2^SS 

k*s< a-riasmutc. mm.m^m 1 2 ». s«£ * 
■oisitufc. cne>»^raiiBiasjB6 6 tmrnzsm 1 

[0 0 8 2] JfcKft3£tsT. S6«:^t-/cB5M 
**K::tet,>T. tS^p H 1PSP^6 6©tt*><5K: t 15 
II® 1 0 tm&f&<DC oCrPt BmZf&mLXffiMT" 
jZZZftmLtc. CoCrPtB18©iI»4. 5n 
mil/, immomm «LbtE£ RttfC 18nmi Lfc. 

[0083] [KfcftttDfffli] imMffl<D®Mrj X 

*&tfjti&fli3 ©m^x -< * ?<Dmtmmz&.T<D£ *> 

iCLXtf-jtc. VSM (Vibratinq Sample Maqnetcmete 

aaijufc. nhtxtct&§k*m 1 4^-3-. a 1 4©b* 

<£, ^gfnsi?^*p{c/j:^ic, -^^fiS^-refb^ 
m<D®ic® < g&&-£t<D&&ic j; -eg i #ec s 

ia»B <!: ^Tf^Fii3SJl©^b{i £ tcW -c* ^>*s v 
fl*»5WH5TU"C. tSTP^FSPSJl©fiS{b^JSeL/T 

[0 0 8 4] CCtr. 0 1 4tCmtfct^^';vx;I/- 

^egHiia©^^^**^. «Ttc «b^©** 

^ES 3 n/clB^JS £ m^raPSIBS)l©e{b©fP*^ 0 T 
^•5. — -fi. ii&m<Dffi8J]it. iiS. IB^«©^fb© 
^.*JJS< t^f- 'j^x^-7-{cteiiriBliJi©fi5fb©^: 
* $ A^-fe' a K£c o/c £ ^©^a5S5l?©^:# § T?5E*S ti 

-s. fct, 0 1 4«:^L//ct^f u y ^;u-7**>e>. 
«t© <fc ^ ic\sX^mm<DGm3]*%.m*>^tc. m 1 4 

tc^ Lfcbxf" >; ->x;l— yecfcci-r l5«fe)l©?S{b 
#-te'a© £ ^ »^-?P^Fi^SM©?S{b©**^Hi $ ftr 
0 . c ©ig^©te^-fSfiiliSB©8&{b©* 
^S'SrM. t . £Ttl«. B14©fc^t';j/XA-^ 
K*»t>r-M. t . ©«ffc3W»6*i*£*©WB8»© 

to^l2^M©ffi?^?:^-rc£fCfeS„ ^Ut. M 
...B.Hl 4©tXf-Vi/^-^^0«t^iC 

ormSfc-sc£j5i-c#s„ 

[0 0 8 5 ] 0 1 4(C7KL//ctX^y^X;I/-y-C'«. 
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t J; 5 tc. )V- y'±.<DA&. i. B j& £ ©IBTCIIfbWMRfc: 

©»{b©*#E« L c i (Ccfc ^ . ;u- 7*±©A *r « 
EIWI&ttTOHMSIiattf t©Aft BWT* *} . A 

jA?©ttfbtteMMi £te^iaKiiii&ii©5£{b©*a*a 

T. — B£^«ftt©Ji©^b©A##SWr£ft 

M. t « «. ^±©Aja«:4sW*«ffc©lli Bj&fc 10 
*»»*SWfc©«4©a©*»4UTSait>SCt35i"r* 

[0 0 8 6]****aKJ:D, il4©b^f'J^ 
7"^ &£ttn©ftfi£fr&&ti>fc£ C 5 . ft 4 . 5 k 
Oe-C&ofc. — Jt«M3©»ai*w*i'©SaMI 
Koi»rfel5l«©*ffi«:J:»)«aa3**«>fc4C5. IB 
§m<Dffi&tttm3 . 5kOeT^fc. 

mmvmM^j x*<DtBum\*. tbix^©^^ x 
[o o 8 7 ] &2Tt&m4t%mmi ooammmt. 20 

C-r M o— ( 2 11) [1 -fe&^WC oCrPtB (1 
0-0) [000 1 ] ^2T«S4t*5Cr 
Mo [110] ©*&^iaR5«4. 182A, ^Jfe0«(C 
*J^T^raFgiH^J16 t Lxm^^ntcc o P t© 

[oooi] ©t&^Fi«4. i 7 8 a. &mm 1 0 £ 

lt»»e>nfcCoC rP tB©^-SPI«4. 159 
A-C*-So !fi£©5£ ( 1 ) e»«l 0if2T«! 
J14 £©*&flSPI© 5^yfA 1 . R^^HPSiaM 
mG £Sf2TttsJI4 £©t^FfflPI©3 XV », ?A 2 
&££. A1 = 0. 550%. A2 = 0. 0 9 6%t* 30 
0. A 1 >A2£?it§J£L-ri>£. — Jt^FJ©?^^ 

<DCoCrPtBt$.5fc»K:, SX? 5 ?A1=A2 

= 0. 5 5 0%r*5. L-fcAbT, fil2TflfcJi-e&3 

C r Mo±CCtHHIOffiM&*£&ltt'SW£> CoPt 
*tt^W9ISWecffll,»fc3r#. C o C r P t B 
fcflteJ: D fe. T»© £SEf&g £©nn©*mWB© 5 X 

v?f*^s<-e*s<ot?, EMm©ttAtt«n±3« 

[0 0 8 8 ] iC5"C. 0 1 4©tXf-'J->X;l/-^(C 40 

tb, «-aaa»«:»-r4fiWb©SEft* (sm/sh) *j 

ft* £ S j£&flBft"C I > S . C ©SfeftPUHl L fcllCC 
KKfi8»*fiTS-tt-C«9>*. Bfb©SMt*#38efbb;fc 
«tcSfl^l-aa»*itftlS*4 4. HI 6©Ma»c^-r 

©±i& £ TSS©**tc * S ^©(f'^K:*? Vi Z> mn H 

tt. mem i o 4«^-nffi«iSEn6©m©^A«s^(c 

tbFDT-SSS^S^I^HexiOrSl^n'Ct^. C© 50 
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^SS^}-Cf#6nfc5a^7 r -< X*©*§^. Hextiftl. 
0kOer*5CiA5t*-3/c. — 2f. tfc«093©E£3t 

«. 0. 4kOet*iCi!!)St)*ofc„ LfcASot, 
*^bj-c«. t&^R3PIS)i©fiS147c^©*ll^*. K« 
Jl «fc 9 t> if*!! £ if SC £«:£■). *HfflJ»WBWilB» 

[008 9]of(C, ^*Jfe0!lR^lt$^ 3 ©^7= -f 
Xd^KoOT. i8^f^x^©f&£^14©fg«£&5ffi 
(Ku-V)/(k, -T) (Ku«iE^ll©ilSJHlfi 

m-zmzm. vam&itim. k B tt#ju?v>sat 

mz$m#-cte$)Q c©c £#>?>&. 

?9©®mf ES§$if*tt&£5eit«:ff c £ k 

iWfJSSE»©Bltttt*S%rJB«t?**Br 1 #J4 
9. 7 G/JiD^ofc. 

[0090] o^K, t&^IBfPBiBgJB£«*©Byrcj& 
fiSUfcJWJI-H:. JbfEtm«©7'n-feXtC<fc , 9B8l!!7^ * 
*£SJjiG-t\ tt^RHinSn©JW*©Stt«inK©flBt- 

af^i-^ifc. fir, ^n^ncDMf^ x^k: 
o^TiietlUiltcV SMtcJ: ^^bfflm^HS'JL.TiE 

«B©«iflaj«:**fe. si 5tc ^raps^at?* 
5 c o p t moymmt . fE^ii©^^©^!^^^, 

C©^^6t>*>€.J:^K:. C o P t H©gU*©it)!n(c 

#oTia^»©^i^fe*i^bTt^. 

[ 0 0 9 1 ] tS^raPisS^)l©M*©S^-2>f 

n-enoi^f^i'Koi,^, ±ia4pisi©^tccfc 

K) ZMZ-iiMftZMmv. *&^raP83SfiB©§SJS«:*f-r 
SSaMS^«»©ttfftt*W^fc. «S**H1 5 ©^7 

jl©)Sm*5it*n-riK:f$or. ^^^ei?«^i>bT 

^■5. 015*6. *SflBJPBSISEB*CoP tirlftjjt 

>xb< c <b*prti^^paii5iss)g©sitncis 

J^«l. 0nm~2. 0nm-C*4Cij55b*5. 
[0092] 

[H*SM5] C©^SS0S-C«. f 1i>a>xI 

mtft*. t fe{C. Co, 2 C r 2 2 P t , 2 B« . C 
o„4Cr2oPt lz B4 S.i>*C o s a C r , 7 tC^ 

jgbfc^Wi. Hiim£[§Mi!tt:L-cffiix>^>xji 

©9H«it*i : Fatt©3»«c* 3^®©^-^^ xtzitm 

Ltc. -Tttfefc. RuJl («8SUfe^JS) tcST^mii 
>^>XJli^2x>^>X)l©^65ffil^igS*. 6 
2%. 6 4%. 8 3%{C^{b£-efc„ C^L/Tff^n/c 

^ i x-^/N^x^^ttJi^^i^n-enM^^ 3 

«S©l«f^i'i. ^SSWIl-Cf^SSLfcSSm^-r x 
* (»12lC«ll2i>^>^»©3i8»ffil-?aHtttl o 
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0%) tiCO^X. leliJli^l xW>.>*Jf £©|g© 
&&ilt£&±*>l> d r-J itft^tc. £3ktaii x ^ J 
it. (2) 1Ph*#>tc. 
[0093] 

J=H, , x (Msxt+Mss xt E ) ••• (2) 
[0 0 94] ±i£5£ (2) Hextt, immtMit 

m s RtfM s b iz^ti^timit&MitmRvn i 

[0095] 01 7 (A) «C. SU»^I<DCo 
(A) K^-fcfcSJt. m x>^>*Ji©5&&1«fejimg 

rfp£. 91 x>^>^»©SH81t«^- (Co) itfitfS 
3 «£Lh©5B«WEIWK»ri4. 9 1 x »>>*JS©3£fiB 

ttjK^- (c o ) nm/fi6A%0«asam# m 1 x> 20 

IXtma 2 C t (C «fc K> 3^IS^x 5 fiS 

*u jm x>^>^Ji©aa»ttjRT- (c o > mm#e 
tc igix>/>>xs©isaattM^-iSS*sffi^a 

©SBfflBttJgmftfiJ: 0 fefi(,>ia^iaii$iE(*©XgtfS^x 
mix>^>x)icD^ffil^ (Co) « 

k#6 4«<osa«BBiwi(*r«tt)%iii 1 x>^>^ii 

&m&<Dmm-e$>z> (Ku • v) / (k B • t) zmm 
utc. mim&zmi 1 (b) tc^r. in (B) 1* 
6*>*»*<fc$«:. 9ix>^>^a©3gfi5ffis^?ge[* 

!2iiUB©3£SB1£Jim£gJ: *) fciii&S C <!: (c J: 9. (K 40 
u-V)/(k B • T) 4S3ftlS^x*;l/^-4|5I*«: 
ISJ±0TC^„ S&lx>/N>*Jf (& 

[0096] 

MicSfl©ft&0Htcoi>Tt£l^--&. 02 tc. *HSSW© 

^IBli^OiWKMH^^T. tt4UBlMtttt3 0 

it. #7X*«2 0_tfc:> »lTiM2. 92TMU1 50 
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4> «fb3c5e<fcji6. m^i§-£Ji i 2. aa&ttffiw-y * 
?Ki2i^>xi) i4. %mm\ 6%.vumm 
i8zmz.?>. frfrz>m%.tmM#3 oit. sissaiik: 

fc^tffglfci 1 fcflWfKSCWBa^-f X*©!g2x 

m#3o<Dm*wto-c. mm.w3-*)y*m (121 
>^>*ji> 1 4iiaayg 1 6 i©ra«:, »c. HS2& 
fb^ba. »2»iwt£MRi^4x>^>;*ji*iin 

[0097] *§mzmmmic <t 9 iwfcttKt&Bj 

3©Ji«£JlJ5tfl:-fSe!|-C&-5>o L*»l/&**6» #££93 

<t&m<t®. msm-^m. iii^^i, ^2x> 

[0 09 8 ] 

~=mwzmm -*mxom 1 ©^©jsmiaisjgfttj. 

[0099] #is9i©sst2 ©^©«amia^(*«> T 
tfea i ga^ji i ©^Poips ©sx-ry^^i^wrsj:^ 
&»^R«rr sft^iwrawfc j: o . teiia©^ 
Sigi6itt*^±Lt:c^©r. IHiiyi©^^*^^:^ 

<b*s-c#. M&£i§;s^b£f!;irc#-5. s(c». «hp 

[0100] *BHJ©^3 ©jB«©fi5^B^«fl£». 3fi 
UttJR^-y ??Ji«:«fc»)IB«MiiSBMb3Se<fc«i©|HI© 

Sftft^Aaat^LTc^o-e. m 1 ©*g«©^Miaii 
«E»tl3l««:ll!l353ettCC«#i. WaflOBflWJAia&tca/jN 
SBK*«J«Urfc. «l»i&#*Jil>«:<. B»Lfcft«* 

coioi] xmjxom i, f2 sfctt^ 3 ommom 
fagzim&&mx.zM&&smsit. zem&m&icm 

ti. mx.it. 40Gbit s/ inch 2 (6. 20G 
bits/cm 1 ) ^Mx-SSS^SBSMia^©!!^^ 
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[01] Mteffl 1 ©^«-r •< * f <DK®«3t5r^-ria-e 

[0 2 ] n«s^ i ©msit* * * ^osbbwokb*** 
[03] i ©iMf ^ xf<o%wK^m<Dmmm 

j6£^T0T£>&. 

[05] H4Kfc»5t^?Vi'^-^©7'ft-Jl' 10 
[06] ^IBWOaMflKKfifiSSBat^-f X^©«B8Bi 

[0 7 ] jtttw i ©ks^ -f * ^©•rBflm*^"** 0^ 

[08] ##6HJ§©H*£F!! 2 KS£ 5 

[09 ] H8«cs«-«aa«a«©A - a* ^©k® 

0-C*i. 

[010] 3 -cwfti/fcaaf 8 -f * *<o 20 



[01 l ] 01 otc^T^MT 1 -* ^©t*?- us/** 

[012] ;*^©IOiW3fcfE5»»fM **©30B 
0!l©«!fHSK®0-C*>^. 

[013] ^wHoiatwatcfK^aa^-c ^f©si© 

^WI©«lBS»T®0 1? * s . 
[014] mMW4<DWgi.T4 X90KX J F")f*fi'-* 
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[015] t&mw&sa.? * xzom-mmiffiwav 

[016] H2K*5»*fc^!/^*-^®' 7 -'^~ 

[01 7 ] 01 7 (A) «. KtattflK-^y ?*»©9&» 
14IK-T- (Co) «*K$WS23MS£****-fl«tt 
017 (B) SMBttJRT-y » ?Jl<C«fi«tt 
JR^- (Co) «KtC«ri (Ku-V)A. -T©^ 

[018] fitSEOSfiAf 5 ^ X*©*KS*W*"WffiBrc* 

[#^©8*9!] 

2 ^i#sT«yi 

4 3t2£JRTttiJI 
6 «ffc*^tJi 

8 SI1XW»>^B 

io oaf-*** 

1 2 

14 ^-2r3->-'>>X)a 

1 6 la&jg 

2 0 

5 2 ^f>F^ 

5 3 

6 0 ami^^s 

6 6 «?HllUflHI 

7 8 g&SJFf'J » *M 
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